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3 IV=120-9:5-3~-19/353 
Applicatior of an Blectron-Optical Convertor in an Zlestron 
Microscope 


10 is the photograrhic camera and 11 ig a probe (Faraday 
cap) used to measure the electron currens Pis.5 shaws an 
electron microphotovravh of the surface of &@ piece of capper 
covered by an electrolytically de,osited la; of nickel, 


-_ 


This photograph was taxen with a reflection microseon 2, Ob- 
servation and focussing in this case could only be carried 
out usins; a cascade electron-optical converter, There are 


6 figures, no tables and 3 references, of whic h 2 are 
Soviet and 1 is French, 


SUBMITTAL: ee 155 “L957. 
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quarioR: Kushnir, Za. 4. 


PTTL: Soviet Electron Microscopes (Sovetsxiye elektronnyye 
mikros XoDy 


PERIODICAL: Ppribory i teihnixa axsperinents, 1953, Hr 4, po 3-18 
(USSR) 


ABSTRACT: Bight distinct designs of soviet electron microscope are 
described, dating pack to the first (1946) models, Trans- 
mission microscopes are first reviewed; particular attention 
is given to the universal nodels (100 kV maximum), i.€- the 
UgM-100 and UEiIB-LOO (magnetically focussed), especially 
the lavter, which is fllustreted in Fis.e. The Latter of 
these is of first-class resolution. Phe resolution magni- 
fications, secoLerauvins voltages and nuabers produced are : 
Listed (in that order) in the table. The lnbest model, the 
BU-5 (electrostatically focussed), is jllustrated in Bigs) 
this is the past represen ative of sac second class of micro~ 
SCODE Cagdina pesolubion). Tre first sovielk electron micro- 
scope (the Bu-3) is jllustratbed in Pir.4; tnis was of col 
puratively low resolution (50 2). me UBM-LOO 4g illustra- 
ved in Pig.5- Fig.6 shows bhe suail-size wmsu-45 CS WV, 
nlactrostatic) woieh is the latest in 2 series of such in- 
struments. Blectron crospoces for use in peflection, etc. 
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AUTHORS ; Sushkin NG, Kushnir Yu. MS. 57 28 4.35/39 
| TITLE: On the Action of-Etevtrons-ttpon Muitilayer Photographic 
| : ; Films (0 deystvii elektronov na mnogesicynyye fotoplenki) 


PERIODICAL: Zhurnai Teknhnichesksy Fiziki 7958 Val. 2@, Nr é 
pp. 908-909 (USSR) 


ABSTRACT + For the determination of the behavior of a multilayer 
photographic film on irradiation by electrons the authors 
performed special experiments. the results of which are 
given in this paper. The experiments were performed in two 
electron-microscopes- an clectron microscope 3 M-1loo 
(References 1. 2) and a reflection-electron-microscope of 
special construction. It is shown that the exposure of the 
multilayer colorphotographic film to electrons of different 
velocities causes a different coloring of the film. It is 
further shown that the color shade depends on the velocity 
of the electrons With a modification of the velocity of 
electrons mainly the shade of the film changes On a nmodis« 
fication of the time of exposure by the beam and of the 

Condi? intensity mainly the saturation of the color changes. 
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TITLE: 
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Sta LERE 


Krasovakiy, V- I., Kushnir, Yu. M., : 53-64-3-2/8 


Bordovsakiy, G. A. 


The Investigation of Corpuscular Radiation of the Sun by Means 
of an Artificial Earth Sctellite (Issledovaniye korpuskulyar- 
nogo izlucheniya Solntsa s ponoshchtyu iskusstvennogo sputnika 
Zemli) 


Uspekhi Fizicheskikh Nauk, 1958, Vol. 64, Ur 3, pp. 425-434 
(USSR) 


First the authors give a survey on the present stage of the 
problem of corpuscular sun radiation, and they elso report on 
eerlier works d@nling with the same subject. An artificial 
satellite can be used for the investigation. of corpuscular sun 
radiation in two different ways. First, the chemical composi- 
tion of corpusculer flux can be determined directly by moun- 
ting a special mass-spectrometer 8 on the satellite. Such ap- 
paratus can be constructed. The most effective method of re- 
gistration, however, is connected with a photographic process} 
this makes necessary a special construction of the satellite 
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The Investigation of Corpuscular Radiation of the Sun by Keans 53-64-3-2/8 
of an Artificial Eerth Satellite 


and the material obtained nust be brought down to earth, 

Besides, a strict orientation of the apparatus in a certain 

direction would be necessary. The second possibility which 

can be realized at present is the investigation of the di- 

stribution and the penetration of the corpuscles at various 

geomagnetic longitudes and latitudes, especially during the day. 

This makes possible a checking of the various hypotheses on 

the nature of corpuscular flux. The apparatus projected and 

being built for this purpose is shown in a diagram. A fluo- ‘ 

rescing screen serves as indicator of the corpuscles. The 

radiation of the fluorescent screen is registered by a photo- 

cell, and then the photoelectric current is amplified, stored, 

and transferred by a corresponding padio-telometric apparatus. 

A metal foil fixed in front of the fluorescent screen nakes 

possible a coarse estimation of the ranges of corpuscles and 

moreover it protects the fluokescent. screen and the photocell 

against the direct action of sun radiation. A shutter restricts 

the angle of the action of corpuscles. The apparatus described 
Card 2/3 here can et the same time be used with apparatus for the inve- 
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In using it this way, the apparatus can be switched-on or 


off by a special control 
there are 5 figures and 38 


device, 
Soviet. 


1. Sun--Radfation-. 2, Particles--Photographic analysis 
4. Intersteller matter--Analysis 


vehicles--Applications 
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KUSHNIR, fu. KRASOVSKII, V.: BORDOVSKII, G, 


“Examining corpuscular raidation of the sun through artificial eurto sattelites" 


Pokroky Matematiky, Fysiky a Astronomie, Praha, Czechoslovakia. Vol, 4, no. 1, 1959 


Monthly list of East European Accessions (EEAI), LC, Vol. 8, No. 6, Jun 59, Unclas 
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SOV/109-4-6-13/27 
AUTHORS: Der~Shvarts, G.V. and.Kushnir, Yu.M. 
TITLE: On tho Problem of the Lens Achrowatisation and the 


Scaling Distortion Correction in Reflex Electron 

Microscopy (K voprosu ob akhromatizatsii linz i korrektsii ; 
masshtabnykh iskazheniy v otrazhateliney elektronnoy 
nikroskopii) 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 6, 
pp 1002 ~ 1007 (USSR) 


ABSTRACT: The chromatic aberration in a reflex microscope is 
comparatively strong and reduces tie resolving power 


of the system. However, if tiie irradiation angle 8, 


and the obsorvation angle 8, ara suall, the resolving 


Fat 


pewer can be increased. The reduction in the angle 6, 


leads to scaling distortions. The problem of elininating 

or reducing the chromatic aberration (achromatisation) 

was investigated experimentally by employing a microscope, 

type EM-100. It was found that the chromatic aberration 
Cardl/2 could be reduced by increasing the optical power of the 
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On the Problem of the Lens Achromatisation and the caling = 


Distortion Correction in Reflex Electron Microscopy 


lens (Ref 5). In practice this amounted to reducing the 
focal length of the lens. The resulting achromatisation 
increases the resolving power of the microscope to about 
600 A. The scaling distortion @n also be partially 
eliminated by introducing a cylindrical lens into the 
column of the microscope. By this means, the scaling 
ratio of about 2 could be achieved for the observation 
angles of up to 8°, The microscope thus corrected could 
be Successfully employed in netallographic investigations. 
There are 6 figures and 11 references, of which 3 are 
English, 2 French, 3 German and 3 Soviet. 


SUBMITTED: March 17, 1958 
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AUTHORS; Levkin, N. P., Kushnir, Yu. My SOU) i Gnd Bann 24 z 
pC 
TITLE: A New Model cf a Universal Electronograph With 400 kv With an 


Arwred Sipply (B~100A) (Novaya rude! universal roge 
glektronograta na 100 Wo os bromfrovanryn. redo: (E-100A) ) 


PERIODICAL: Izvestiya Akademii rauk SSSR, Seriya Pigicheskaya, 1959 , 
Vol 23, Nr 4, pp 534 - 536 (USSR) 


ABSTRACT: The instmmernt is destined for the tnvestigation of solid ana 
geneorsy substances by means of electron diffrnoticon., Firat, the 
parameters of the instmment are given and the tormiia for the 
computation of the reaolution is writter: down. As an example, 
figure 1 shows a microphotogram taken with this instrument. The 
chief partaof the latter are the eleatron gun with 100 ky 
accelerating voltage and arnored supply as well cz the two 
magnetic lenges, Figures 2 and 3 depict and describe the 
construction, as well ay the adjustment of the individual parts. 
A large object ohanber having a length of 400 mm and one 200 m 
long make it possible to place the object at distarnees of 350 om 
or 400 mm, respeotively, from the image soreen. A mechanism 
allows the object to be ahit'ted ina vertical plane to the optical 

Card 1/2 axis. The camera and the vacwon syitem are uocietely described. 
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A New Model of a Univeraal Eleotronograph With 100 icy SOW ie—2 2-124) 24 


With dn Armored Supply (EG~100A) 


Among the eLlestrical facllities special mention ig made of the 


oxide sathode 


and the corelesy transfomer, 
of its little disturbing magnetic field, Ths 


the latter because 
high voltage 


sxhibits the steps of 10, 60, 80 ani 100 kv and its fluctuation 


amounts to 0-003%-00206%, The Stabilization of thes 
ds Lllustrated in short and 


and of the Leng current 


high voltage 
the 


compensation of the eleatrun background Appsaring on the image 
Sereen during the investigation 43 descrited., A fey gsrestural 


details are discussed and relative 
cone'unton of the Paper ig devoted 
8083 moleouies and 
2 Soviet teferences, 


Card 2/2. 
USCOMM-DC.61, 352 


plotures are shown. The 
oO the investigation of the 
volatile aubitances, Thera ave 7 fiprares and 
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peiated, 
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Other articles descrite the new EUSb-2 ani ROAM-1) apparstas word in the 
emalsais. The first article, by I.B, Bororskiy, deals with the eccowzliatmente 
ry 


was first pohlished ts 1956. ‘ 


+ Payeisochwateal Research Methods (Cont.) sor /a3st 


Borovekiy, I.3., and TA. Oveyernitova. Study of [-Aay Spectra cf the 
* Sepercomtacting Compounad CaS ag 


Dorovekiy, [.B., and V,V, Sumidt, Stety of the Traperetare Dependence of 
tke Pine Strecture of the Main K-Edge I-Bay Adsorption ta Irca > 


Borcvakiy, I.B., and VA, Satytyy. ature of the Pine Structure of the 
Main X-Eige of the L-Ray Abecrytion Spectrum of Kismecta of the Sracaition 
Tree Orvap & 


Teaperatare on the Amest of Tertatic sen Of Electrons 


ia Iron & 
a, 
U3 BA,, ani VA, Batyrev. Effect of ibeorption ta the Pectter on 
tae Yors of the I-Ray Spectrum Lines To 
Borovakiy, I.B., and 1.3, Marcimukova, Method of Constructing the Phase 
Wields of State Diagrams B 


Berovekiy, I.3., B.P. Ti"is, and L. Ye Losera, study of Diffusion is 
Ordered S014 Solutions terre Tt 
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$/109/60/005/04/ 018/028 
24,6200 E140/E435 
AUTHORS: Kushnir, Yu.M., Kabanov, A.N. and Krutyakova, L.N. 
‘s St ani —— ee Eneenmemmmenennemmandl ? 
TITLE: sit easy of Energy Loss in Gases of 70 keV Lithium 
Ions\y an Electrostatic Analyser \\ 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 4, 
pp 672-675 (USSR) 


ABSTRACT: The 75 keV electrostatic electron velocity analyser, 
previously described in Ref 1, is adapted by a reversal 
of the high-voltage rectifier and substitution of a 
lithium ion source for the electron source. Inelastic 
scattering of the. lithium ions in interaction with helium, 
argon, oxygen, nitrogen and air is studied, The spectra 
obtained agree well with the quantum-theoretical 
interaction energies and indicate the possibility of 
using the electrostatic analyser to study the fine 
effects of inelastic interaction not only of electrons 
but of any charged particles. Introduction of 
electrometric methods for recording the spectra will 
permit estimating not only the energy losses but the 
effective sections of the processes of inelastics 

Carpet te gathering of charged particles. There are 2 figures (plate), 
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24.6700 E140/B163 


AUTHORS: Kabanov, A.N., Kushnir, Yu.M., and Krutyakova, L.N. 
TITLE: Measurement of 70 Kev-Electron Energy Lossea¥in Gases 
by an Electrostatic Analyser n\ 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 6, 
pp 981-985 (USSR) 


ABSTRACT: The interaction of a 70 keV electron beam with atomic 
and molecular gases was carried out using an 
electrostatic electron-velocity analyser (Refs 1-'+) 
with resclution of the order of 150000 s 1. The 
electron beam current did not usually exceed 5 yA while 
the gas pressure was in the range 1x 1073 to 1 x 107 
mm Hg. ‘The electron energy loss was measured by the 
method described in*Ref 6. Experiments were earried out 
with helium, neon and argon, oxygen; nitrogen and nitric 
oxide, and carbon tetrachloride (at 45 kV). For the 
monoatomic gases certain loss lines detested in 
experiments with slow electrons ave absent from the fast 
eae glectron spectra while for molecular gases all values of 
1/2 loss energy detected in sxperiments with slow electrons — 
= oceur as well for the 70 keV electrons. The energy IK 
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9/109/60/005/06/013/021 
E140/E163 
Measurement of 70 keV-Blectron Energy Losses in Gases by an 
Electrostatic Analyser 


losses agree closely with the quantum-mechanical 
theoretical values. 


There are 1 figure, 4 tables and 11 references, of 
which 4 are German, 6 Soviet and 1 Bnglisn. 
Card 
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SUBMITTED: June 6, 1959 


# Radiotekhnika i eleKtroniKa, 1960, Vol.S, Nr4, pp 672-678 (ussr) 


ag 
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S/109/60/005/010/018/031 
E033/E415 


AUTHORS : Kabanov, A.N,. and Kushnir, Yu.M. 


TITLE: Some Applications of a Universal Electrostatic 
Electron-Velocity Analyser at 75 KV 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.10, 
pp.1703-1708 


TEXT: This paper was presented at the 9th All-Union Conference on 
Cathode Electronics, Moscow, 1959. 


The article gives the results of measuring the characteristic 
energy losses of 75 kV electrons in thin films of various materials, 
and also of energy losses of electrons backscattered (reflected) 
from thick samples, The principles and special construction of the 
universal electrostatic electron-velocity analyser used in the 
investigation have been previously described, but the basic features 
are reviewed in this article, The analyser has a special chamber 
for investigation of electron energy loss in gases, A four-lens 
electron-optical system together with an intermediate photo-~camera 
enables electron-microscopic and electronographic investigation 
simultaneously with measurement of the characteristic energy loss, 


A high-voltage rectifier and a corresponding ion-source permits the 
Card 1/5 
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apparatus to be used as an ion-energy analyser, A power pump and 
liquid nitrogen cooling enable low pressures of (3 to 5) x 107° mmHg 
to be maintained in the column of the analyser. For electrons and 


ions with 75 kev energies, the dispersion is of the order of 

0.2 mm/ev and the resolving power is 150000:1 (0.5 ev). The 
measured values of the characteristic energy losses in thin films 

of different materials are tabulated in Table l. For comparison, 
the practical results obtained by G.Mollenstedt (Mo), L.Marton and 
L.Leder (M and L) and Watanabe (W) at 25 to 35 kv are given in the 
same table, Losses calculated by A.Ya.Vyatskin's formula (Ref,11) 
(e = (150/a2), for a cubic lattice, where a is the lattice 
constent, 1 =the neve ee Fy ea vector) and by D,Pines' formula 
(Ref.12) (hw = n(4Tine2/m)1/2 where nm is Planck's constant, 

m, e, n are the mass, charge and density of the valence electrons 
respectively) are also given in the same table. The characteristic 
energy losses of 75 kev electrons reflected from various materials 
(aluminium, zinc, tantalum, nickel, mopybdenuln, niobium) are given 
in Table 2, The pressure was 5 x 10°% mm Hg and the target 


(3- 4 mm wide and 0,.08- 0.10 mm thick) was heated by a d.c. current 
to more than 1000°C, The temperature was controllable and was 
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measured by an optical pyrometer. For comparison, Fesults 
(Ref.13) obtained by W.Klein (K) at 35 kev, (1 to 5) x 107* mm Hg 
and 150 to 200°C are given in the same table. The energy loss 
dependence on temperature was investigated for nickel and iron 
over the temperature range 0 to 1000°C, The energy loss of 
electrons in nickel did not depend on tempexature, but in iron the 
energy losses change by a "jump" at. the temperature corresponding 
to the a-¥y transition (above 910°C). These results accord with 
the results published by I,B.Borovskiy and V.V.Shmidt of the 
Institut metallurgii im A.A.Baykova AN SSSR (Institute of 
Metallurgy imeni A.A.Baykov, AS USSR). There are 5 figures, 


2 


3 tables and 16 references: 8 Soviet and 8 non-Seviet. 
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AUTHORS: Borovskiy, I. Be, Kabanov, A. N., Kushnir, Yue Me, 
Shmidt, V. Vs ‘ Oy eed eee 


TITLE: Te Effect of Temperature on the Characteristic Energy 
Losses of Electrons in Iron 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 5, pp. 1383-1387 


TEXT: Borovekiy and Shmidt (Ref. 1) studied the fine structure of the main 
K-absorption edge of X-rays in iron and found that hen the absorber is 
heated beyond the a—- y transition temperature (910° C) this structure is 
much altered. A relation between the fine structure and the characteristic 
energy losses of the electrons at room temperature was also discovered by 
them. There are many publications dealing with the nature of the character- 
istic energy losses of electrons when passing through thin films of matter. 
Some of the models - the inelastic collisions with valence electrons, and 
the interaction between the charged particles and the totality of the 
valence electrons - are discussed in the introduction of the present paper. 
fhis interaction leads to the excitation of collective oscillations of the 
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electron gas (plasma oscillations). The investigations described in the 

present paper show that a compromise between the following two points of 

view may prove correct, namely, that the energy losses are due to the ex- 

citation of plasma oscillations, or that they are due to single-electron 
transitions between energy bands. The experimental method is described in 

detail. An eleotrostatic analyzer of the electron velocities was used, . 
which had a resolution of 0.5 ev at an accelerating voltage of 75 kev. The 

gamples were 0.08 - 0.10 mm thick, and the electron beam had_an energy of 

70 - 75 kev. The experiments were performed in vacuum {5°107 torr). The 
characteristic energy losses of the electrons were meagured for the fol- 

lowing temperatures of the samples: 26°, 800, and 930 G. Two measurenents 

for checking were made at 600°C. The curves taken at 20° and 930°C (Fig.) 

show the energy losses (blackening of the photographic plate) as a function 

of the energy. The form of the curves ig found to be independent of the 
temperature. The first characteristic loss in a-Fe (cubic, body-centered, 

a = 2.86 A) at 20°C is (7.540.7)evs the following two lines at 14.8 and : 
21.5 ev may be considered to be multiples of the first. In y-Fe (cubic, 
face-centered, a = 3.60 A at 940 C) there are essential deviations. Hers, 

the first characteristic loss is (11,6+0.6)ev3 the following lines at x 
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excitation of plasma oscillations shows that further studies are necessary 
for a final Clarification of this effect. The numerical data of mnéeasure- 
ment are listed in two tables. There are 1 figure, 2 tables, and 15 
references: 4 Soviet, 7 US, 1 German, 1 Japanese, 


ASSOCIATION: Institut metallurgii Akademii nauk SSSR 
(Institute of Metallurgy of the Academy of Sciences USSR) 


SUBMITTED: November 4, 1959 


Card 3/3 x 


CIA-RDP86-00513R000927830003-9" 


APPROVED FOR RELEASE: 03/13/2001 


13R000927830003-9 


AS DES SAD Tae 


es pet 


as 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-005 
oe te SHES : SE MEESTER UrinTy sts een 


\ 

AUTHORS ; Krasovskiy, Vil., Shklovokiy, I.S., Gal'perin, Yu.I., 
Svotlitokiy, Yooé., Kushnir, Yu.M. and 

Dordovakiy, G.A. 


TITLE: Discovery of Approximately 10 keV Electrons in the 
Upper Atmosphere 
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PERIODICAL: Akademilya SSSR. Iskusstvonyye sputniki Zemli. 
No. 6. Moscow, 1961, pp. 113 - 126 


TEXT: Prior to experiments carried out with the aid of 
artificial: Earth satellites, it was assumed that the natural 
glow, heating, and ionization of the uppor atmosphere was largely 
dua to hard eloctromagnotic radiation of solar origin. It was . 
considered that corpuscular radiation (protons, a-particles and poe 
electrons) could only penotrate the atmosphere in the polar 

regions and thereby give rise to geomagnotic disturbances and 

auroras. It was found that atirorae wore frequently initiated 

by protons with a considerable volocity spread. However, in 

many cases, hydrogen-emission was not observed and the appearance 

of aurorae was Provisionally associated with electrons having 
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onergies up to a few hundrods or thousands. of eV. An attempt 
Wan thon made by Krasovskly ot ol (Rof. 3 = UFN, 64, 425, 1958) 
to detect these electrons from the third Soviot artificial 
Earth satollitoe The apparatus omployod consisted of two very 
thin phosphors covered by aluminium foils. The scintillations 
were recorded by photomultipliersa ond the amplified photo- 
multiplier signal was stored and later telemetored to Earth. : 
Owing to tho presonce of the aluminium foils (which were of i 

difforing thicknesses) it was possible to ostimate both the 

intensity and the energy of the electrons which were most A; 
offective in exciting the phosphors. A particular foature of ‘ 
this apparatus was that it was sensitivie only to electrons and : 
did not respond to protons and photons of comparable cnergy.s 

The apparatus indicated the presence of large electron currents 
at altitudes up to 900 km in tho region of the southern part of 
the Pacific Ocean, tho energy of these electrons being of the 
order of 10 keV. These currents were often so largo that the 
apparatus gave off-scale readings since such high currents Were 
not oxpected. In the case of these off~scale readings the energy 
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flux excecded 100 erg em@sec™ > at altitudes up to 1 900 km 
from tho Earth's surface. Fig. 2 shows the calibration curves 
for the two dotectorn employed in this experiment. The dashed 


- 2 
lines correspond to aluminium foil of 0.8 x 10 3 g/cm” and the 
continuous linos correspond to aluminium foil of 


O.4 x 10> g/om?. The numbers on those lines indicate the 

energy of tho olectrons in keV. Theso calibration curves 

were obtained in laboratory experiments using parallel booms 

of mono-energotic electrons. The current density of monochromatic 


electrons (A/em”) do plotted along the vertical axis and the 
toelomotric channel number, which is proportional to the 
logarithm of the photomultiplier curront, along 

the horizontal axis. Fig. 3 shows the difference AK between 
the logarithmic-scale divisions of the two detectors as a 
function of the enorgy of tho electrons used in the calibration. 
The ratio of the photo-currents of the two detectors dopends 

on the energy of the olectrons or, more precisely, on the fora 
of the energy spectrum. This relation was determined in 
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preliminary Laboratory experiments with mono-cnorgetic electrons. 
The form of the energy spectrum recorded by the satellite 4s 
unknown and comparison of the roadings produced by the two : 
detectors can only be used to estimate an equivalont energy: 
This equivalent energy © is defined 45 the energy of a 


monochromatic peam which givos the same photo~current ratio for ; 
the two detectors as the observed value. Proc ceding along 
these lines one can also dofine an equivalent current and an } 
equivalent energy flux. It can easily be shown that these j 
equivalent quantities give, in fact, the lower limits of the ; 
measured quantitios. Consideration of tho tolemetric records, 
o numbor of which are reproduced in the present paper, showed 
that the most frequently rocorded energiocs occurred in the 
noighbourhood of 14 keV. Since the sensitivity of the 
. apparatus is considerably higher for high-onersy electrons, it 
i follows that in the case of non-monochromatic electrons the 
maximum flux corresponds to an energy below 14 keV. This 5 
maximum can be determined if some energy-distribution function 


Cord 4/7 


/ / 


eR Se 
cee 


See cy eae ta a gees sense Ses a eG be Es AS oS TOT of Cree 
Eats Pee are ss =’ if AS iS “eo 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9 


ae 


4 


25990 
: : 5/560/61/000/006/008/010 
Discovery of .... £032/E31'4 ; : 
is weumod. It is estimated that the enersy flux associated 
with those currents, which may reach the lowor layers of the 


atmosphere, is at loast 1 org em"a0c™>, The discovery of .- : ' 


large currents of 10 keV electrons is of particular importance 
to the understanding of many geophysical phenomena. For . 
oxample, it is interesting to note that appreciable . ; ’ 
intensitios of such electrons first appear at the geomagnetic : 
latitude at which increased tonization was previously recorded 

in the F-layer and which could not be explained by hard 
olectromagnotic radiation of solar origin.- Tho oxistence of 
these olectron currents may lead to the explanation of ionization 
irregularities in the upper atmosphore. Acknowledgments are 
made to S.Sh. Dolginov, V.V. Beletskiy and Yu.V. Zonov for 
detormining the orientation of the apparatus relative to the 
magnetic field. -There aro 11 figures and 15 references: hod 

12 Soviot and 3 non-Soviet. ‘ ’ 
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AUTHORS: Der-Shvarts, G.V., Kushnir, Yu.eM. Rozenfel‘d, L.B., 
z Zaytsev, P.V., Hesienvins Sovia 1 Trutneva, I. 5. 
jclenkiy, S.A., Titoy, L.A. 
TITLE: Certain probiens of refiex electron microscopy 


ERIODICAL: Radiotekhnika i elektronika, ve 6, no. B, 191, 
1358 - 1364 


TUAT: This paper was presented at the 3rd All-Union Conference 

“mM clestron microscopy, beningrad, October LgcG. The present arti- 

cle deseribea an elertron reflex mizroscope based on the design by 

Ch Bert, Ro Marty. RB. Sanarte (Refs. 1: C. re Acad. Sci. 1955, 240, / 
20. 1975) wno nave shown thet bo ~niting the illumination system 

by 15 = 20° in a reflex microsc 2pe, a good image may be obtained 

with small deformation of thescale ard a large useful image area. 

The main deficiency of such a system in an electron microscope is 

the chromatic aberration; the aberration can be reduced, by reduc- 


Card 1/5 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9" 


“BREN ee FOR RELEASE: OF) Fe1 2008 EES RESO: 00513R000927830003- 9 


BUS PANES BOE OFT LEE HE 


Ae POS shat 


cage ea ae ae eke ed | 


24899 


$/109/61/006/008/019/018 
Cortain problems of refiex... D207/D304 


ing the diaphragm aperture of the sbfgective which in turn reduces 
considerably the picture illumination. In the described microscope 
the increased illumination was obtained by designing a nore effec- 
tive electron gun and by utilizing a Light intensifier. Since the 
definition of a reflex microscope is determined by the diaphragm 

af the objective, which means that in an electron microscope the 
efficiency of the electron gun is determined not by electron bright- 
néss but by the current density of the sample, several types of gun 
were investigated; it was found thut triple electrode guns of spe- 
elui construction produce a much greater current density than the 
standard guns normally used in elestre . microscmes. The special 
feature of such a gun is the conical shape of the focussing elec- 
trode. Tne dependence of current dens ty 3 at the cross-over point 
of the anode current was determined for electrode angles a of 60°, 
90° and 120° with depth of penetration h of the tip of the cathode 
filament (filament dia. 0.12 mm) with respect » the cone apex, as 

a parameter for maximum current density at U = 60 kV. The tempera- 
ture of the cathode was 2800°K. The optimum results obtained are 
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bation potentials, normally evaluated ny Bertein a method. It may 
; be ghown, however, that this meticd doe 
boundary conditions necssser 


oY 


ie rhe wrobier. of the Lapla- 
@ equation for perturbation petenttais. This 2reblieh s2y. be 36 olved 


Ly only w..en ae is assumed chat the oerturbaiion is very 
. The neds fied Mathieu functiena way be then reduced to the 
of Beysel fanctone, whoge “ermg are multiplied by the para- 
or the Mi.thieu equaticn. In their analysis tne authors con- 
i there is no cenerai metned for evaluating the pertur- 
tentials and used the integral of an ordinary isyer to de- 
em in the near axial region. Tne details of the analysis 
ven. The poles used ! the geometrical form with 3/d 
ratio of 1.56 [Abstractor‘s xct ymbols @ and s not defined). The 
authors also ivvestigated the er lenges in an attempt vo in- 
crease the resclution of the r «x microseope. In their analysis 
[Abstractor’s note: Details not given} they used the mathematical 
model of single electrostatic lenses of WW. Glaser and P. Schiske 
(Ref. 13: Optik, 1954, 11, 9, 4203 1954,11, 10. £55; 2955» 12, Ds 
253) and of K. Rudenberg (Ref. i4: J. Franklin Inst. 1946, 246, 4, 
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toth recording methods. After the n Gear has ae oe, am 
i 243 
second 33 it hats the semi-trans oer h 
oer ond siit, jt hits tne sec eis oe os 
cae eee The coior of the aftergiow a maxinug corr ae a 
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to the Sensitivity of the Photocathode of the f3Y (FEY) nhultinlier, of type 
°10 (18). Téanic glass vag used as light Conductor. The Signal of th FE 
Ultiplier ig amplified by a dee amplifier ¥ (YU) ang *8 ted to the input 
cf the balancing Cathode follower ®VCKP). this igs uzed to Coordinate the 
anclivier resistor und that of the Potentioneter EPP-0.9, the change of 
the centre} electrode Potential of the analytical lens "88 done. with a Als 
(PL) Potentioneter, The totg) Teulstance of the Poventiouneter Was 20 kilchns 
and its +inearity Yel. The POtentioneter wag req *remn & battery 6, (3,) 


iz} 
b 
c: 


of tyre FAC (345) having a volsage of 150 y. The "igh-voltage divider Ry 


Made 4+ Possible to obtain' the wanted foneis<iong for the analytical leps, 
according to the current used for tha electron bean. The battery (3,9; 
which was Connected to the electron un circuits, wag used for recording 
@tandards for the energy Spectra, 4 ohange of the resigtange Ry made it 


bOsslble tg Sdjust the OUPPeng of the éleatron bean ag Neeegsary, The 
F2aolutien ef the Anlyger WEB **140,000 4 4 8nd the dispergion O12 mm aval, 
Another 4rtiele wii} répert on the &pplioation of tho analyser with a device 
for Objeetive estimation of She lings or energy apeatra, There are R 
figures end d veferenaga, 3 Dovieteblog and 2 NON=Goviatablog, 
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KUSHNIR, YueMe; KABANOV, A.N. 


Use of an electrostatic analyzer for studying the energy spectra of 

electrons reflected from metals. Izv.AN SSSR.Ser.fiz. 25 noes 

752-753 Je '6l. (MIRA 14:6) 
(Elqctrostatics) (Electrons—Spectra) (Electronic measurements) 
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AUTHORS : Kushnir, Yu. M., Fetisov, D. Vo, Rozenfel'd, L, B., and 
Rozenfel'd, A. M. 


TITLE: Domestic electron microscopes for direct examination of 
compact objects 


PERIODICAL: Zavodskaya laboratoriya, V- 27) no. 12, 1961, 1528 - 1535 


TEXT; The first part of this review paper deals with field-emission 
microscopes. A microscope of A. M. Rozenfel'd and P. V. Zaytsev 
(Izvestiya AN SSSR, ser. fizich. (in print)) and designed for testing 
thermionic and secondary-electron emitters is described. It differs from 


the 33/1-75(EEM-75) microscope in its vacuum system (107° mm Hg) and 
magnetic objective lens (Fig. 1). 40 kv can be applied between the 
cathode and anode(distance 2.5 mm) gf the objective lens. The resolution 
can thus be increased to 350 - 400 . The objective lens permits the 


use of both electron and ion sources (Fig. 3). Air, hydrogen, helium, 
argon, and other ions can be used for exciting secondary electron emission. 
Card 1/5 
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In this case, the resolution is approximately 2000 R, For the 33M-50 
(EEM-50) microscope, an electrostatic immersion objective is being 
developed, which is designed to stretch and heat the-specimen during 
examination. It can also be used for taking motion pictures of rapid 
processes. A field-emission microscope with electrostatic optics, de- 
veloped by B, I. Popov and A. VY. Druzhinin (2-e Soveshchaniye po elek- 
tronnoy mikroskopii, Nauchno-tekhnicheskoye obshchestvo im. A. S. Popov 
(annotatsii dokladov), M. (1958); Radiotekhnika i elektronika, no. 8 
(1958)), is mentioned, The second part of this paper deals with reflec- 
ting electron microscopes which are known to operate like optical reflect- 
ing microscopes and have no high resolution owing to the large scattering 
of electron energies after reflection. Atpresent, neither Russia nor 
other countries have such industrial electron microscopes. Some Japanese, 
British, and Russian transmission electron microscopes have attachments 
for observations in reflected light (¥3M-100(UEM-100); yS/MbB-00(UEMB-100); 
YIMB-100 (UEMV-100)), The third part deals with scanning microscopes 
whose resolution reaches 500 - 200 R when operating with secondary 
electrons, When operating with X-rays, the resolvable distance is 
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approximately 1°. A resolution of approximately 800 & was obtained for 
some objects examined under Soviet scanning microscopes with X-ray 
analyzers. These microscopes play an important role in the investigation 
of p-n junctions. The direct X-ray image was studied in previous 
experiments. In this case, the electrode probe scans a4 certain part of 
the specimen surface (0.3°0.3 mm). 50 pictures per sec can pe developed 
with35 ° 2 (35LKB2B) kinescope. Microchemical analyses with scanning 
microscopes are also described. The fourth part of the paper deals with 
reflection electron microscopes, jn which accelerated electrons are slowed 
down and reflected in the microfield of the specimen. The image is 
determined by this microfield. The theoretical resolution of these 

microscopes is approximately 1000 Q. Demestic microscopes differ from x i 


coe pee eink ee ee ee eels 


foreign types in that the images are produced in the vacuum part, where- 
vy the quality of microphotographs is essentially improved. Magnification 
is about 2000. There are 10 figures and 25 references: 16 Soviet and 9 
non-Soviet. The three most recent references to English-language publi- 
cations read as follows: D. A. Melford a. P. Duncunb. fetallurgia, 59, 
205 (1960); P. Duncumb. Brit. J. Appl. Phys., 10, 420 (1959); 11, 169 
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(1960). y | 
Fig. 1. Emission microscope for examination of thermionic and secondary=- 
-electron emitters. 

Legend: (1) Cathode of immersion 
objectives be focusing electrode} 
(3) anodes (4) diaphragm, (5) pro- 
jection lens; (6) screen of finite 
representation; (7) photoplates (8) 
and (9) cathode and anode of sources 
of primary electrons. 
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Fig. 2, Oye objective for emission microscope, 


Legends (1) cathode; (2) anode; (3) upper pole shoes (4) ring insertion 
of non-magnetic materials (5) lower pole shoe; (6) diaphragm, 


Fig. 3. Objective with ion source, 


Legend: (1) and (2) anode and cathode of ion sources (3) and (4) cathode 
and anode of objective; (5) pole shoes of objective, 


Fig. 2 Fig. 3 
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D201/D507 
AUTHOR: Kusnnir, Yue. 
Coes: Hicetron microscopy (# short survey of the sresent 
State oF instrumentation, some of the appl jications . 
and related crobtlems of electron optics) 
PUORNICDICAR: Kadiotekhnika i elektronike, no. 5, 1962, 747 - 78% 


FLINT: A survey presented at the 3rd All-Union Conferonce on elec- 


tron-nicroscopy (Octobe r 1960). All moder Vestern “and Soviet tyves 


acre presented: Standard high- and Low-voltese, el ectron-emission, 
ng, reflex and mirror electron microscones, together with the 1 
: cal data of sone Soviet-ploc and non-Soviet~bloc instruments 
on tne vrinciptes of electron iri croscopy. She latter include 
on analysers, phrase and electron interferometer microscoves, 
mioroanalyzers and electronosrapns. There are 17 figures, 3 
and 204 references. 
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AUTHORS: isha s 3 Yu. Me, Petisov, D. V., Rasplotin, K. K., 
“Poohtarev, H. 1l-, Spektor, F. U., Curova, R. P., Tokarev, 
I. D., Osipov, V. N., and Pavlov, V. A. 


TITLE;  & modified eaten. mioroacope ~ local X-ray nicroanalyser 
and ite use 


.. PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 27» 
no. 3e 1963, 415-419 7.94, 


TEXT: A modified scanning electron microscope = local X-ray aicroanglyzer, : 
is described briefly, and a few data are on its use in investigating’’ 
metals, winerals and semiconductors presented. The crystal X-ray 
_gpeetrometer of tha apparatua makes it possible to analyze the radiation 

of elements from magnesium to uranium. The dead time of the counter | tube: 
does not permit of obtaining qualitative X-ray patterns when the % 
scanning velocities are high. The authors therefore developed a system of | 
slow scanning which provides a scanning field with a 1; 1 format and 4 
resolution of 200 - 300 lines at 1 frame/min. The area of the scanning 

- Gard 1/3° 
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field on the object amounts to 0.04 to 0.25 sia” Under these conditions, — 
the dead time of the counter tube imposes practically no limit on the 
resolution of the characteriatic X-raya patterns. A block of slow sweeps 
‘servos for observing the images visually, and ins provided with a moving 
film camera with a large afterglow. A secorndmoving film camera, . 
synchronized with the first, records the images photographically; it 
focusea the spot sharply and hay « high accelerating voltage. The 
characteristic X-ray pattern wero also recorded using an Nal-crystal ; 
scintillation counter which worked satisfactorily at wavelengths below ~ 
1.5 kh. The sharpness and contrast d the images obtained due to the 
secondary electrons were increased by a special device for correcting the 
froquency characteristios of the video amplifier block. This was done by.. 
filtering out signals between 25 and 150 opo and those near to 5 Nes. 

The improvements of the basic elements of the X-ray microanalyzer made it~ 
possible to obtain characteristic X-rays patterns for the first time, and 
to undertake comparitive studies of a few objects on the basis of the 
microphotographs. Besides making it possible to obtain reflected ig 
characteristiq eleotron beam and X-ray patterno for macroscopic surfaces, | 
the instrument also permite the vizualization of p ~n transitiona in | 
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KUSHNIR, Yu.M.; FETISOV, D.V.; DER-SHVARTS, G.V.; POCHTAREV, B.I.; TOKAREV, P.D.; 
RASPLETIN, K.K.; SPEKTOR, F.U.; GUROVA, R.P.; POSTNIKOV, Ye.B.; 
OSIPOV, V.N.; PAVLOV, V.A.; POGUDINA, M.V. 


Gombined scanning electron microscope and X-ray microanalyzer with 
magnetic electron optics, Izv. AN SSSR. Ser. fiz, 27 no.9s 
1166-1172 S$ '63, (MIRA 16:9) 


(Electron microscope) (X-ray spectroscopy) 
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' ACCESSION NR: AP3007823 8/0048/63/027/009/1184/1187 57 - 
GF | 
AUTHOR: Rozenfol'd, L.B.; Kushnir,Yu.M.; Zaytsov,P.V.; Titov,L.A.; Bezlepkin,3.V. ; i 
Polynk, E.Y. Oe tet oe i | 
: 
TITLE: Reflecting electron microscope adapted for examination of strained speci- =——. 
mens /Roport, Fourth All-Union Conference on Electron Microscopy held in Stuny# 
}2~14 March 1963/ 
SOURCE; AN SSSR, Izv.Ser.fizicheskaya, v.27, no.9, 1963, 1184-1187 | 
TOPIC TAGS: electron microscopy, strain, strength of matetial | 
? ‘ 1 
S ABSTRACT: The naper gives the results of testing a reflecting electron Ee ee 4 


adapted for observation of strained specimens. A reflecting electron microscope 
described earlicr (Radiotekhnika i elektronika, No.8, 1359, 1961 and Zavodskaya 

laboratoriya, 27, 1528, 1961) with a maximum tilt angle of 229 was modified for 

this purpose by provision of a special object holder end incorporation of. a two- 4 
siit projector lens to provide better resclition over the entire field. The mti- ! 
mum shape for the specimens was found on the Basis of extensive experimentation; 
this is shown in Figure 1 of the Enclosure. The specimen holder and straining de- 
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~ KUSHNIR, Yu.M.; KABANOV, A.N.; LEVKIN, N.P.; CHERNOVA-STOLYAROVA, Ye.Ye. 
Electron spectrograph for the EG-100A electron diffraction camera. 
Iav, AN SSSR. Ser. fiz. 27 no.9:1196-1198 S$ '63, (MIRA 16:9) 
(Electron diffraction apparatus) (Electrons—Spectra) 
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AUSHNIR, Yu.M.; KABANOY, A.N.3 KRUTYAKUVA, L.N.; TAXASOVA, LV. 
ae: Izv 
tic soattering of reflected electrons, : 
27 no.921235-1238 3 '63. (MIRA 16:9) 
(Blectrons--Scattering) 
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AGCESSION NR: AP40436B0 5/0109/64/009/008/ 1458/1464 
AUTHOR: Rozenfel'd, L. Bei Kushnir, Yu. Me 


TITLE: Elementary theory of reflection of electrons by a solid-body surface 
(spatial distribution} 


- SOURCE: Radiotekhnika i elektronika, v.- 9, no. 8, 1964, 1458-1464 
TOPIC TAGS: electron reflection, electron theory, electron reflection by solid 


ABSTRACT: Based on the recent theory of the inclastic scattering of electrons 
by a solid body, as developed by T. K. Everhart (J. Appl. Phys., 1960, 31, 8, 
1483) and N. G. Nakhodkin, et al. (Fizika tverdogo tela, 1962, 4, 6, 1514), a 
new theory of the spatial distribution of reflected electrons is presented. 
Formulas aro developed for estimating the angular distribution of all reflected 
electrons, or: a part of them having energies within a specified rang; the 
distribution depends on the angle of incidence of the primary electrons; the 
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electrons may be reflected by the solid-body proper or by a thin film covering its* 

i surface. Estimated spatial-distribution diagrams agree qualitatively with some 

i published experimental diagrams. Quantitative discrepancies are explained. "In 

‘ conclusion, the authors wish to thank V7. P, Rachkov, N. B. Kagan, G. D. 

_ Pravdolyubova, and T. I. Rukavishnikova for their help with the calculations and. 
drawing diagrams." Orig. art. has: 4 figures and 24 formulas. 
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Flementary theory of the reflection of electrons from the surface of 
a solid (spatial distribution), Radictekh. 1 elaktron. 9 no.8:1458- 
1464 Ag "64. (MIRA 17:10) 
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“The REMP-1 scanning-type electronic microprobe instrument, Zav,lab, 30 
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Study of lon-electron emission energy spectra using an eleotronic 
emission microscope, Radiotekh. i elektron. 11 no. 2:287—290 
F 66 (MIRA 1922) 


1. Submitted June 8, 1963. 
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AUTHOR: Rozenfel'd, L. B.3 Kagan, N, B.} Kushnir, aS 


® 
» 


| TITLE: Investigation of the energy spectra of ion-elactron emission in an emission- 
|type electron microscope ; 


ORG: none 


SOURCE: Radiotekhnika i elektronika, v. 11, no. 2, 1966, 287-290 


TOPIC TAGS: electron microscope, energy spectrum, ion bombardment, 


ABSTRACT: The results are presented of an experimental investigation of the energy a : 


spectra of secondary electrona arising from the bombardment of specimens by 2 
positive-ion beam, in‘an electron emission microscope. Energy spectra of W, Mo, 
Ta, Ti, Ni, brass were studied (preheated to 200~300C); bombardment by ions of 
air, He, A with energies of 5—10 kevi primary-beam angle, 6—16°. It was found 
that the minimum energy spread of the secondary electrons occurred with the lowest 
(5 kev) primary energy and the greatest (16°) grazing angle. Orig. art. has: 

5 figures. ite 
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TITLE: The MESEM-A-40 olectrostatic electron microscope energy analyzer /Report, 
Fifth All-Union Conference on Electron Microscopy held in Sumy 6-8 July 19657 pa 


SOURCE: AN SSSR. Izvestiya, Seriya 7Zizicheskayn, v. 30, no. 5, 1966, 764-765 


TOPIC TAGS: electron microscope, electron diffraction, electron scattering, 
inelastic scattering, electron energy 


ABSTRACT: A type MESEM-40 electrostatic electron microscope, described elsewhere by 
V.I.Milyutin, D.V.Fetisov, K.K.Raspletin, F.U.Spektor, and B.1I.Pochtarev (Izv. AN 
SSSR. Ser. fiz., 23, 454 (1959)), has been modified for use ag an electrostatic eee 
analyzer for investigation of inelastic scattering of electrons. The modified in- 
strument can also be used ag an electron diffraction camera. Two auxiliary sections 
were fabricated to replace the section of the MESEM-40 microscope that contains the 
objective, intermediate, and projection lenses. One auxiliary section is inclined end 
contains the condensing lens for work with electron reflection. Tte other auxiliary 
section contains the specimen holder, the mechanism for controlling the motion of the 
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slit, the objective, and the analyzer lens. The accelerating potential can be con- 
tinuously varied; its maximum valuo is 40 kV. The microscope can produce light field, 
dark field, and steroscopic images at magnifications from 3000 to 11 000 and with a 
resolution of 40-50 A. The energy resolution of the analyzer is 0.5-0.7 eV. The 
electron microscope images, electron diffraction patterns, and electron energy spectre 
are recorded photographically. Orig. art. has: 1 figure. 
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INVENTOR: Kushnir, Yu. M., Rozenfel'd, L. B.; Der-Shvarts, G, V.;Kagan, N. Be 34 | 7 

al oa ree oe OR et a an f: 
ORG: none fone, Se es - " 
TITLE: Microscope of the ion emission type. Class 21, No, 184366 
TOPIC TAGS: microscope, field Seer microscope , (on smiuasionw 
ABSTRACT: The proposed r pleted ane of the don _emissicn type contains an axtcyrmetrie 
electrostatic opticnl system, a diaphragm, a device for ccparating fons of specific 
mass from the fon beam, an ion collector, such as the first d2 of a secondary 


woounkl (see Fle. 1). To tnerenge 
microscope resolution and to make possible the cbservation of the diatribution of 
| various chemical elements on tare surface of the sample, # scanning system, synchronize 
with the control unit and admitting through the oe aan enlarged fon fsinage for 
every cloment, is used in the microscope. For the game purpose, the deviee whieh 


electron multiplier, an amplifier, end a recording 


2 


oes R Sarat maser oad sts ee swt 


SOURCE: Izobret promobraz tov zn, no. 15, 1966, 63-64 
| 
I 
| 
t 
{ 
| 
| 
| 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9" 


“APPROVED FOR RELEASE: Ooi te1 200% Ricgoierived 00513R000927830003- 2 


ETS SR ASTER EF Su ETE UE 


TGetRG cw Bae 


we tobe peat paper ae ee Ge PESORET ELAR ¥y RELA 


i 
i 
| 
| 
i 
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3 - ion collector; W ~ amplifiers 
15 ~ veco.sling mit; 6 - scanning syste. | 


separates the lons of specific mass from the ton bean 16 plinced between the aic:-hragm 
and the ion collector. Orig. art. has: 1 figure, [sR] 
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A partial differenvial equation of higner order 
SZRTQDICAL: Axademiya nauk 5582. Doklady, v-°145, no. 4, 1962, 727 -730 


TikO: The equation 


n ‘ ] 
os p(x) ae /aw%ax-* + ) Pyglitsx)aes/aw ax" a h(w,x) (5) 
, len <n-1 
considered. After demonstrating the uniqueness of tne Cauchy probien . 
rtaining to Eq. (5), the author shows that Eq. (5) can be reduced to 


tne Bianchi equation (-1)"a"R/at,...d%, + ) aA+)D FP = BC+) for 
iKicne¥ ee es er 
n= 3 dy the transformation wv « vot] off af - 1447 Yotgrts ts» 
te) 
x = Xs % There is 1 figure. 


ESSGQTATION: Chernovitskiy gosudarstvennyy universitet (Chernovtsy State 
Cara 1/2 University) 
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ACCESSION NR; AP4046126.. - ae 3 - iy — te §/0199/64/005/C95/ 1061/1070 
AUTHOR: Kushnirchuk, Tore Sos | @ | 


TITLE: The Cauchy aeablenst for one n-th itqpdse partial differential equation , 1b 
SOURCE: Sibirskiy sistematichaekly hina v. 5, no. 5, 1964, 1061-1070 


TOPIC TAGS: partial differential equation, Cauchy problem, differential equation, ©" | 
successive eeprostmatlog: ao ve 


the equation 
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with the initial conditione: =. ee 
Fe 0) = fad oi CG la oe: 
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where x(04x<b) is real and w is complex (and contained in a singly connected 


domain G; moreover, it is assumed that 
RpGehes AG) fe fete Berra CEG, (3) 


where %(x) is & complex valued (is particular, real) n-1 times differentiable func- 
tion on £0, bJand the G (j=1,2,...,n) are different complex (in particular, real) 


numbers, For the case of constart coefficients py, the solution 18 


Fed=(- YS see oes 
antes oo souk TT a, =a) . cae , (4) 
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; Determinants ¢ can 1 be used to reduce fonimule (4) a thie form: 
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* fiowk 
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where fale) = (A . O—l)feW+t Met) + for m=0 and A em i8 the (n-m)-th order 
Vandermonde determinant in which the entries in the second row are the numbers 
Ay, Age-++s Bem: For the case of py, that are functions of x, the solution takes 
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‘The solution obtalaed by the: author aie the role of the zero-th order of approxi= 
mation for successive approximations applied to the equation 
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fmt (5, ad a Py oS aotge* acl ; ‘buelt) Sra (a 
substituted for the higher-order terms, where the {x} (j=1,2,...,n) are the 
roots of the characteristic equation and are naturally assumed to be different and 
the ‘Wer(x} contain up to (n-1)-th order inclusive derivatives of these roots. It 
is noted that the resultg of this article can be used to prove local equivalence of 
the operator 
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4 4 
AUTHOR: Grabin, V. F,; Vasil'yev, V. G,; Kushnirenko, A.; Zamkov, V. N,; Gordonnaya, 


A. A. 


{ 


ORG: Institute of Electric Welding : 


im. Ye. O. Paton, AN UkrSSR (Institut elektrosvarki im. 
Ye, O. Patona AN UkrSSR) 


TITLE: Kinetics of phase transformations pve joints of VT15 titanium alloy 
Saye OA jc 37 


SOURCE: Avtomaticheskaya svarka, no, 6, 1966, 10-15 


TOPIC TAGS: titanium alloy, phase composition, metal joining, weld evaluation /VTI5 
titanium alloy, EG-100A electron diffraction camera 
* ate : \o 
ABSTRACT: e mechanical properties of the welded joints of this alloy are largely deter- 
mined by the decomposition of f -phase and the properties of the products of its transform- 
atign. Hence, the dotermination of the temperature intervals of formation of these products an 
pf i eir effect on weld pro jertics is highly important, since it makes possible not only the 
dggesement of the rolo played by intermediate phases in the embrittlement of weld metal but 
also tho dotermination of the ways and means of perfecting the welding techniques 50 as to 
ro , | 
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assure welds of improved quality. Accordingly, the authors i vestigated the kinetics of the 
p-phase in welded joints (obtained by gubmerged arc welding) { VTI5 alloy under continuous 
heating. To this end the welded joints were subjected to dilatoniotric studies (with the aid of 
a vacuum differential dilatometer); the phase composition was investigated with the aid of an 
EG-100A electron diffraction camera; and the microstructure, with the aid of optical and 
electron microscopes. Findings: tho presence of the martensite transformationB~+w at 450°C 
and the possibility of the formation of TiCr, during continuous heating are established. It is 
further shown that the impact strength and plasticity of these welded joints may be optimized 
by quenching from 900°C since then the temperature interval of Bt» transformation is lower 
(~ 200~350°C) while the temperature interval of +f transformation is higher (800-840°C). Orig. 
art. has: 7 figures, | table. 
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VONSOVSEIY, S.¥.; IRKHIN, Yu.P,; KUSHMIRENKO, A Hes TUROV, Yb.A. 
romance aisene amet aE 
Multielectron theory of semiconductors. Part 1. Fix met. i 
metalloved.3 no.3:385-39% '56, (HIRA 10:3) 


1. Institut fisiki metallov Ural'skogo filiala AN SSSR, 
(BFlectrons) (Semiconductors 
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AUTHORS: Vonsovskiy, S. V. 21d, Kushnirentko, A. N. 126-5-3-3/31 


TITLE Excited States in sa Atomic Sonicouductor in a Multi- 
electron Model (Vozbuzhdennyye sostoyaniya utounc_o 
poluprovodnika v mnogoe lektronnoy modeli) 


PERIODICAL: Fizika Metallov i Metallovedentye, 1957, Vol V, Nr 3, ; 
pp 395-401 (USSR) 


ABSTRACT: Configuration space concepts are applied to an inherent 
semiconductor, in which each lattice site is assumed 
occupied by two (non-degenerate) s-state electrons 
with antiparallel epia projections, The first excited 
p state (assuned non-degenerate) is included, The two 
possible species of excitation in such crystal are 
Frenkel excitons (singlet or triplet states), ard electror- J 
hole conduction, The work extends earlier studies on a 
one-electron nodel, and on a two-electron nodel neglecting 
conduction, Phe problem is initially formulated in 
Slater determinant form (#q.(1.1)) for Frenkel excitons 
and analysis (neglecting magnetic interactions) for the 
ywave-functions and energy is then standard. + is then 
shown that the Frenkel excitons can carry no current. 

The electron-hole type of excitation is then considered 

Card 1/2 wore briefly, starting from the excited-state eigenfunction, 
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Excited States in an Atomic Semiccnductor in 2 Multi 
tlodel 


ea C201) 5 It is demonstrated also that there is no 
ssential physical difference bdetyeen Frenkel and Mott 


Sean: which can only be done from a multi-clectron 
model, 


There are 11 referenees, 10 Soviet, 1 English, 
ASSOCIATION: Institute of Metal Physics, Ural Branch of the Ac.Sc, 
U.S.8.R. (Institut Fiziki Metallov Ural: skogo Filiala 
AN SSSR) 
SUBMITTED* April 8, 1957, 
sass, -..: 1. Semiconductors--Excitation 2. Semiconductors-~Electzron trans?tions 
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Energy spectrum of an atomic semiconductor in the polyelectron 
theory. Part 1. Nauk. zap, Kyiv. un. 16 nowl6:211-224 '57, 
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AUTHOR Kuohnbrenkoy Ae Ne COG e1A/NT 
TITLE: The Quadrupole Monents of Nuclei (Kvadrupol'nyye monenty yader). 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 963 - 964 (USSR) 


ABSTRACT s The electric quadrupole moments of the nuclei were investigated 
in various carlicr papers (references 1 to 8). As thia problea 
wae not definitely solved within the francwork of the vhell co. 
del, it is another tinue investigated here by the author. The wave 
funotion of the nucleus is here represented in the form of a 
linear combination of the Slater functions combined of the one 
nucleon wave functiona. The one nucleon wave functions are here 
given for the case of the strong spin-orbit coupling. The co- 
efficients of the development of the wave function of the nucleus os 
according to the Slater functions is here determined from the 
conservation theorems of the projection of the angular womentum 
to the z-axis, of the square of the angular comentunm anc of the 
square of the isotopic spin of the nucleus. The author only uses 
the wave function and the general formula for the quadrupole 
moments; the formula for the quadrupole moment of the nucleus 
thus found is explicitly written down. A table contains the 
electrical quadrupole momenta of some light nuclei calculated 
Card 1/2 by meano of this formula. In the preaenow of mixed shell con- 
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The Quadrupole Monents of Nuclei. 20-6-13,/47 


figurations an additional eleotrical quadrupole moment is pro- 
‘ duced. There are 1 table, 10 references, 2 of which are Slavic. 


east “ee State University imeni T. G. Shevchenko, (Kiyevakiy 
gogudarstvennyy universitet im. T. G. Shevchenko). 

PRESENTED s Jane 20, 1957, by N. N. Bogolyubov, Acacemician 

SUBMITTED: May 50, 1957 

AVAILAL Lis Library of Congress 
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AUTHOR: Kushnirenko, A.N. 

TITLE: The energetic spectrum of an atomic semi-conductor in 


polyelectronic theory II 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 4, 1962, 90, 


abstract 434238. ("“Visnyk. Kyivs'k. un-tu", 19538, no. 1, 
Ser. astron. matem. ta mekhan., no. 1, 63 = 74 : ‘a 
oe O™N 
THATS For part I see "Matematychn. zbirnyk KDU", 1957, no. 10. 


fhe author examines the energetic spectrum of a crystal in which at every 
lattice point there are two valence electrons. It is shown that in the 
vicinity of the basic state there exist Bose and Fermi branches of the 
spectrum of elementary excitations independent of each other. The 
excitations of the Fermi branch are examined extensively; they have 
characteristics of currents and are responsible for the electronic 
properties of a semi-conductor. 


‘Abstracter's note 3 Complete translation. 
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A001/A101 
AUTHOR: Kushnirenko, A, N, 
beemeemenenenemeneee 
ees Electric nuclear quadrupole moments 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 23, abstract 53177 
("Visnyk Kiyvs'k, un-tu", 1959, no. 2, ser, astron,, matem, ta mexhin, 
no, 1, 85-90, Ukrainian, Russian summary) fs 
THAT; CGuadrupole moments of atomic nuclei were theoretically investigated. ed 
Nuclear wave function is expanded into series by wave functions of the undisturb- a 
ec prodlom: the latter is presented by a determinant compiled of single-ni.cluon 
funetions in a central-symmetric field with strong spin-orbit coupling. Using 
the constructed nuciear wave function, the author derived a general formula 
for nuclear quadrupole electric moment, by means of which the following anomalies 
ean be explained: 1) existence of quadrupole moments in some nuclei witn closea 
proton subsnells; 2) anomalously large positive quadrupole moments of some 
strongly deformed Z-odd nuclei, : 


'Abstracter's note: Complete transiation] 
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AUTHOR: Kushnirenko, A.N. 
‘ TITLE: On the Quantum Field Theory of the Deuteron 


_ PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
‘ 1961, No.2, Pp. 52-54 


TEXT: The energy operator for a system consisting of two nucleons | 
interacting through a scalar meson. fietd' ia taken to be of the form | 
- , Ty , hn 1 ime G2 9 209 ie i: a 
H=— ——y? —- —9} s/f nt oye)? eru?g? |dr + ne 
| om‘! “om Wt > | \ 


: (2.2) ¥ 
+ cge(ry) + cg 9(2), : 


\ 
‘where m dis the nucleon mass, vi is the Leplace operator 
acting on the coordinates of the i-th nucleon, 27Tfh is 


Planck's constant, @ is the coupling constant, 14 = myc /h, 

May. is the meson mass, ce is the velocity of light and SS 
TT» are the scalar meson field operators, The Schrodinger 
equation in the momentum space is then of the form 
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hp? A?p} V camry ve : R 
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\ { reas om case ( ‘Pies d+ 
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“eB h Veet ote TiS hee Mine eS ee 
ron Vow, (pi ae Pain) i P,P rr | 
(") 


a Ey VOupis.), -- % 


are the wave numbers of the nucleons, 


where P, and Po 
is the normalization volume and Ra 


hor is the meson energy, Vv 
Ck, eK are the creation and annihilation operators, The wave 


function of the system is written out in the form 


Wepre.) = FDI (Ps) [Pot art YY aU) H( la) ioe (2.3) 


; (x) 
, ; 
| Where >, ds the meson vacuum state vector and: P(...1,...) is 
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.: the meson field state vector in the presence of a single meson, 
es For the sake of simplicity, the functions Wi(py) and a(k) are 
: ' taken to be of the form 

sane” “-yk2 
Wp) = e%P, alk) = pe VX (2,4) 


- Using Eq. (2.2) - (2,4) the energy Eg .is found to be 


ECV tafe. oq)" teeR 


Ea 3, Vue B(287)"" . 
a “Ama . te ft. (2.5) 
May ie TaN i 8(2e7)'!s 5 Se 


. Assuming that the dimensions of the meson cloud are of the same 
order of magnitude as the dimensions of .the region in which the 
nucleons are localized, and that a= y, it is found that since 


: : OE, d 
. are =O 4H 
Card 3/6 _ Finest 
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the values of a and 6B are 


a = 1,49 x 10“ cm’, pe -2 x 10° !?, 


gubeettueing these values into Eq. (5), it is found that Eg = 3. 8Mev. 
In order to determine the binding energy, it remins to determine 
the energy of a nucleon interacting with the scalar meson field 


vacuum, The corresponding energy operator is 
A: us 2A olga)? tec? 
eee BS et fle + o( 99)? be nt # ert eeaiy, (3.1) 


The Schrodinger equation in the momentum space is 


se aE + Limel é| Wp Jd 


(s) 


(3.2) 
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form 
Writing out the wave function for the riucleon in the 


; tae | : 
 whpiead = YC) fon + ppp Detter) i. (33) 


‘ N 
ms) 


| and assuming Eq.(2.4), it is found that 


: eGhB 4 pach aa 
fan, A OTET ae 84)» 
8ma eae i ae ; : 
8(2n7)"" 3 


. ; 
' Assuming further that a = ¥, one finds from the relation 


‘ 
wach 


3 

dEn . o and 222 2 O 2 

da dp i 

-20, From this it follows fe, 
that a = 10727cm2, 8B = 4.5 x 10 5] 
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that E, = 4.4 Mev and choosing G 80 that Ge —S— = 1,6 
= ‘ Vhe 


it is found that. the deuteron binding energy is given by N 


: . : . "ay © 
Eon * le, - an, \ ~ 5 MoV (3.5) | 


Since Eq < 2E, it follows that a system of ,two nucleons 


interacting with the mesonic vacuum can exist in a bound state. 
There is 1 Soviet reference. 
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no.2, 1962, 87-90 


TEXT: The author reports a calculation of the contribution 

to the magnetic moment of a nucleon which is due to the 

interaction of the "bare nucleon with the symmetric: pseudoscalar 
seson-field (a pseudovector coupling of the field with tne 

nucleon is assumed). The following three conservation laws are > 
assumed: 1) parity conservation, 2) isotopic spin conservation, Ont 
and 3) conservation of the total angular momentum. It turns out 

that the correction for the proton magnetic moment is ; 

AM. = 2 n.m., whereas the experimental result is 1.7925 + 0.0001 


z 
(proton) and 1.9128 + 90.0001 (neutron). 
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| BOURCEs . Fizika, no. 3, 1965, 19-26 . s 
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| TOPIC TAGS: mathematical physics, variational method, least square method, S : 
matrix, quantum theory 


| 

| ABSTRACT: This is a continuation of an cerlier paper by the authors (Izv. Vuzov | 

| SSSR, Fizika No. 4, 16, 1962), denling wi'h the application of methods of mathe- 

matical physics for the calculation of the S-nxatrix in quantum field theory in the 
presence of strong or intermediate coupling between the fields. This method is 

| modified in the present article to eliminate some difficulties connected with the 

| solution of nonlinear algebraic equations and with the use of variable integration | 

constants. Among the approximations considered are the method of moments, the ae 

| Bubnov-Galerkin method, and the variational metticds such as the Ritz and the least- 

square methods. It is shown thet the Bubnov-Galerkin method leads to simpler re- | 

| sults. Orig. art. has: 40 formulas. 
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